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MKmODmCONNECnONWnH™EFRODUCTIONOFMECHAMCALPULP 
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chanical pulp. 



25 



layer and up to 50% of the board furnish. 

nfconrtbute „ s.r«>gU. «»i talk in «.=n.. Welly cons.«u.« . load n ^ 
11. Id «"W0»- *yi»8 cpador. bleaching agen. — °" 

I^^d V«y «.,npo,«« .1». rem». i« *e pulp will oonmbute to a y.dd 
rC.Soa. one of L ,.pee« *a. renders n,eeh.meal pulp con^nve ,n ela- 
tion to chenucal pulp, is the higher yield of mechanic^ pulp- 

^intpon-^aap^ofttan^cha^calpulpis.-*^^^^^^ 

.» direcUy iilated to the extractives and manganese left in the pulp l Be tain. 

" ^ especially i«.po«ant when the pulp is to be used P^-f f"!^'^ <" 

C^d related apTlicaUons. This is tnie for all types of mechanical P"'P^'^ 

C^ermo M^hanical Pulp), t^ tain, and odour problon « so 

lulp is not us«i in p.pertK»rd today. If the pulp is to b. bleached ™A "O-*"^"' 

S pulp 'c1hu„« . P"*.-. «Hicb .esults in a — " 

SbleachiiK .g««s and an increased need for complexing agents, such as EDTA or 
; ?wrJ^rdttoreachadesiredbHght„ess>evel.Also.aremaininge™ 

rjhl'.he pulp results in a high washing demand, «id i™«aa«i co„t«».naUon of the 
water system and the efHuems from the mill. 
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fines 

^ ,tR.y cells on « ^^^^ ^5.,,-. to *.l.tt" f""^^ ^fi^. 
from primary fines, been ue» 



paper or papeiboard. 
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Scott bond, and , ^hus the object of the 

; bonding of fibres and "'"^ ^tertals originated from the p 
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as fines pioduced in the first refining step, in the production of mechanical pulp. They 
of <200 mesh according to Bauer McNett. Primary fines contribute less to 
^::;:^gthcomparedto secondary fines wMchareproducedf^omthes^^^ 

wall as fibrils in the latter stages of the refining process, ..e. the post 
5 Tndary fines have about the same size as the primary fines, but are. as just stat^ p^ 
ducTin connection wHh the post refining. ^ contents of DCM e^s and transi- 
tion metals in the primary fines are several times higher than in the whole pulp. 

By fractionating the pulp after the first refining step, the primary fines which accord- 
0 ingly contribute very little to strength and bulk, and contain relatively large amount of 
e^^rLives and manganese, can be separated tom the pulp. The pulp .s subsequently 
exposed to post refining, in a second .^fining step with or without reject screemng^ 
whereby strength contributing secondary fines are produced in the pulp. It should be 
clarified that in this context, a first refining step is defined as a refining step which 
15 yields primary fines, mainly consisting of middle lamella figments and materials origi- 
nated from the parenchyma cells, containing high amounts of lignin and extractives. 
This would mean that also two physically differing refining steps in series, which are 
operated to yield primary fmes. would be considered as being one first refimng step. 

20 According to one aspect of the invention, the first refining step is adapted to achieve a 
high freeness in the pulp, preferably at least 500 ml CSF. and even more preferred 600- 
800 ml CSF. and to yield a primary fines content of 3-15 %. preferably 5-10 %, m the 
pulp Preferably, the fractionation is effected by screening in any type of suitable saeen. 
preferably in at least one curved screen. It could also be conceived to centnfiige the 

25 puh, preferably in at least one cyclone. The fractionation may also be performed in at 
least two steps. Suitably, the pulp is diluted, to about 1-4 % dry solids, preferably 1-2 /o 
before the firactionation. 

According to another aspect of the invention, 3-15 %, preferably 5-10 % of said pulp. 
30 measured as dry weight, is separated from the pulp in the fractionation. The extent to 
which primary fines are separated from the pulp, depends on the desired end product. 
The prittury fines, which are separated accordingly, are led away from said pulp pro- 
duction. 

35 According to yet another aspect of the invention, the pulp is subjected to a treatment 
step after said first refining step, but before said fractionation, in which treatment step 
the pulp is subjected to one or more of the treatments including dilution, temperature 
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•k. .uto may be subjected to bleMhing, pef- 

used, but hydrogen peroxide .8 especi« y P 

.,r .1. process nay be eMw any type of wood 

0 .pecies, ^uchashardwoodor sof2~^^»yW_^__^^^^^„, p„,p „aybe 

etc. The type P^^'ft^^.'^^Jl...^ CTMP). The mechanioa. pulp, 
CTMP. CMP. TMP or HTCTMP <^J^^ ,„ ,^ p,<,auc,io„ of p.p«b.^ 

15 food or liquid containers, etc. 

^ch pulp is produced by the method, and to p pe 

such mechanical pulp. ^ 

" By.h.n«hod.th.re,uaybe.tt..ea.Jna.wh|cM^^^ 

,^„0-.5 %, higher that -^f^^^'^^Uves and manganese content n,ay 
«o„. a. a give, strength M the '^^^^.^ Consequently, the unn. 
be lowered »i.h about 50 % in rdauon to *e P ^^^^ .^^^ ,„^ed 

„ Id odour prop-ties of the P«*. ,"'r:J„"; ^^t^ives. and conse-^V ^ 
„ith «> For TMP pulp, the ^u"" „ TMP P«lp i" 

35 step is operated to yield less fines. 
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u i« ^ni Secondary the denwuid of chelating/complexing agent (EDTA or u ir a; 
!:„CJ^X^: ^t- >" -Wng .nd i. bleaching, due . *. lower -S»«e 
::!^.3:^rnl ,he ^aCona^ HP- ™s reduces *e .n.pa« of che.«.ng agen. 
on the environment. 

^"„*eJds.i,« energy re^very sy.,e™ for hea. ^'^^■'"T"^^ 
fcod or ta »»aer Ita. for pulp, paper or p.p«boaxd produc«o„. or be d,spos«l of .5 



15 solid waste. 



The chenucal savings from primary fines removal a. «abs^n.^ 
usually 2-2.5 kg^ could be cut by up to 5m, i.e. to 1-1.3 kg/t. calculated on the ch^ 
lating need in both washing and bleaching. Also, a lower ---P^-^^^^^^,, 
.0 caustic is required at the same brightness. The brightness maximum without DTPA w.11 
rremurhhigherfortheprima^finesfractionatedpulp,whichisinter^^^ 

there will come legislative restrictions for the use of chelating agents m the future. 

BRIEF DESCRIPTION OF THE FIGURES 
25 In the following, the invention and an example, wUl be described, referring to the fig- 

ures, of which: ^ , - 

Fig. 1 is showing a flow scheme of a preferred embodiment of the mvenfon. 

Fig 2 is showing a flow scheme for comparative tests. 

Fig. 3 is a diagram showing freeness vs. refining energy for a post refmed pulp 

30 according to the invention and a reference pulp. 

Fig 4 is a diagram showing Scott Bond vs. freeness for the pulps of Fig. 3, 

Fig. 5 is a diagram showing Scott Bond vs. density for the pulps of F.g. 3. and also 

for the corresponding pulps before post refining, 
Fig 6 is a diagram showing tensile stiffness index vs. density for the pulps of Fig. 
35 3 and also for the corresponding pulps before post refimng, 

Fig. 7 is' a diagram showing air permeance vs. density for the pulps of Fig. 3, and 
also for the corresponding pulps before post refining. 
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S isad-.agra™showingbrishtn«svs.pero«dec^^^^ 
charge of chelating agent, for the pulps ofFig. 3 

nFSCRIPTION OF THE DRAWINGS Refore 

«.y. dq«di«g on the We of pulp which « '""frT^^^^ ^, „ .h. first 

(pHm«y) refiner 1. The fira refining «.p » o^^" in . so calM 

CSF. in *e whioh is pr.d«c«L to • f •"■"trT^t^^^ion Ume. and 

before being subjected to fractionation 4. 
.„..^io„«ion^..up.o,S..««.^^ 

^on of coarse material. The reject in the screening 8 e<»™ "j^' ' 
3lt a prL 9 and subj«:ted to a n=fining step in a rqeC refiner 10 wtach .to fc.^ 

5 rUl U de»«tered and washed in one or more wash presses 1 1, 12. to a '^•^'^""^^ 
^^%.A..ddi.ionalr.finings,epl3,orpostrefinins.canalso.«pe|fc^ 

between the wash presses U and 12. Both secondary rrfinmg »d po« re_ 
^^nbe performed a.HC(highconsist..c,)orMC(n«d.um«>.».^)orI^ 

n"w consistJ^). ^ with ditreren. types of refining «,»ipmen«>, fbr mst«Ke du* 
,0 rnTo^IiclLner. The second refining step and option. po« refimng .s operated 
,0 yield s«x>ndMy fines, which contribute to the strength of the pulp. 

Alter the final wash step 1 1. .2. the pulp is preferably subjected « j;;^"'' 
::^:Lrine bleaching and most preferably peroxidebleach,^^-^ 

35 addhlon of a chelating/complexing agem, wch ». DTPA or EDTA. 
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The primary fines 5, vMch are separated in the fractionation step 4. having a consis- 
tency of about 0,1-1 %. are being dewatered/clarified 14, the filtrate 15 being returned 
to the process, preferably to the dilution step 3 upflow the fractionation, and/or to the 
treatment step 2. After the dewatering 14, the primary fines, having a consistency of 
5 about 4 %, are further dewatered. e.g. in a screw press 16. to about 30 %, whereafter the 
primary fines are led to heat recovery or for other use. 

EXAMPLE 

Fractionation ofCTMPpulp 

10 Fractionation trials were carried out on CTMP pulp, which had been refined in a first 
refining step, using a set-up of curved screen with screen slit width 100 urn, at vaned 
pulp consistency, inlet clearance, flow rate and hydraulic pressure (see Figure 2). The 
removal of fines varied from 4.8% to 8.5%, as shOAvn in Table 1 . Pulp BSK 4, being the 
reject from the curved screen, with the highest fines removal was chosen for forther 

15 studies. 



Table J. Curved screen fractionation 





Bowscreen setting 


Process parai 


meters 


Fines 
removal 
% 


Slit width 
um 


Clearance 
mm 


Flow 
1/min 


Pressure 
kPa 


Consistency 
% 


BSK 1 


100 


3 


1350 


100 


2.0 


4.8 


BSK 2 


100 


3 


1890 


200 


2.0 


5.9 


BSK 3 


100 


2 


900 


100 


l.l 


7.8 


BSK 4 


100 


2 


1260 


200 


l.l 


8.5 



20 Table 2. Bauer McNett fractionation of CTMP pulp 





Bauer McNett Fractionation 


Who 


lePuIp 


>16 mesh 
% 


>30 
% 


>100 
% 


>200 
% 


<200 
% 


Mn 
ppm 


Freeness 
CSF 


Primaiy 


49.2 


18.5 


13 


3.9 


12.0 


25 


590 


BSK4 


53.6 


19.8 


14 


4.1 


8.2 


13 


650 


Reference 


47.9 


19.9 


14 


4.3 


13.5 


IS 


390 


Ultra-CTMP 


47,6 


20 


15 


4.1 


13.3 


11 


390 
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• «..inn»rimarv1 withthefra«:tioiiatedpulp(BSK4),the 
When comparing the mconung pulp (P"*^^' 53 the fractiona- 

i„cr«« i. 1^ 590 m. ,0 650 m («. T*.. 2). 

Accoraing . Figure f ^°"^^^^:i:„L. -mr. CW" re- 

0.7-2.0 nun; rotational speed 1500 rpm and production rate about 60 kg/h. 

u • v^.r. 3 fineness of both pulps decreased in a similar pattern ^vith refining 
15 As shown m F.gure 3, fieeness of botn p P 

enersv The fractionated, post refined pulp (Ultra-CTMI')requirea a .^e 
energy, i ne ir , »~ , , the loss of primary fines during the 

vTry much the same Bauer McNett profile after the second refining step, regarding both 
20 long fiber and fines content (see Table2). 

Pulp Properties 

25 *ee,s LrterB hav. . good r««.Uon of fn« (no wbue w«er c„«ulaK>» m she« 
forming). 

When compared « su»d»d p«sring condWon. (400 kP.) *. Uhra-CTMP had compa- 
It l^hJ^ Sco« bond « given F*^ 4. Regarding other ph,s,cal p^p- 

30 ^r.^ ..«n».e «««h and .«»i.e sUfihesaind^. Ui^wce no «gn.f,c«« drf- 
ferences when comparing at equal fi^eeness. 

Wha. is mo« imeresring. however, is .he s,reng.h.d«,si.y rdar^hip "^^J^'* 
p.,p.ncrder«a.r*erev..oa.e«s..h.«>we«»«d.»U>d.ffe.^w«p^i^ 

35 preLure and «««. fcr A. pulps bo* before ^ rfto post reflmng » 390 ml CSF 
(„hlch is the ^.proxinuae fieeness level fcr centre layer CTMP). 




The superior Scott bond - densHy relationship of Ultra-CTMP was maintained at the 
three different pressure levels, see Figure 5. Scott bond increased with increased press- 
ing pressure for both pulps, though the Ultra-CTMP appeared to be more resistant to- 
ward wet pressing, showing lower sheet density at the same freeness and press pressure. 
5 At a Scott bond of 72 J/m\ which is a normal value for CTMP for paperboard produc- 
tion, the density was reduced from approx. 350 kg/m' to 300 kg/m', an improvement by 
13%. 

Figure 6 shows that the post refined Ultra-CTMP also had about 13 % lower density 
10 when compared at tensile stiffness index 3.7 kNm/g, which is a normal value for CTMP 
for paperboard production. With increased wet pressing pressure the tensile stiffiiess of 
the reference got closer to the Ultra CTMP but at this high pressure the bulk loss be- 
came more severe. 

15 Before post refining, the fi^ctionated Ultra-CTMP had a poorer tensile stiffiiess - den- 
sity relationship, probably because of tiie higher pulp freeness as a resuh of the fines 
removal. 

The air permeance at given density was also higher for the Ultra CTMP than for the 
20 ref«-ence, both before and after post refining, see Figure 7. 

The physical testing of the post refined pulps clearly showed that the Ultra CTMP had a 
more open and bulky stfucture at a ^ven tensile stiffness and Scott bond. The improved 
properties resulted in an increase in bulk by about 13% at comparable Scott bond and 
25 tensile stiffness, from 2.9 (density 350 kg/m') to 3.3 (density 300 kg/m'). 

The bulkier structure should give higher bending stiffness and also easier drying on the 
board machine. 



Peroxide bleaching 

30 The post-refined fi^ctionated pulp, having a freeness of 390 ml, was bleached with per- 
oxide to evaluate the bleachability. In comparison, the reference pulp (Reference), re- 
fined to the same freeness, was also bleached. 

As shown in Figure 8, the bleaching response was better for Ultra CTMP at all peroxide 
3 5 levels. The difference was less significant without DTPA addition in the bleaching. This 
is likely explained by the higher manganese content in the reference pulp, 18 ppm com- 
pared to 1 1 ppm in Ultra-CTMP (Table 2). With DTPA addition in bleaching tiie 






bleaching response was improved for both pulps and the difference in bleaching re- 
sponse of the pulps was also reduced. 

Tam( and odour properties in relation to chemical composition 
5 The chemical composition of fractionated (Ultra CTMP) and reference (Reference) 
CTMP pulp was measured using acid hydrolysis followed by sugar analysis. The partial 
removal of primary fines in curved screen reduced the lignin content in the remaining 
fines as well as in the whole pulp. Table 3. As secondary fines contained less lignin, the 
fines after post refining contained less lignin and more cellulose. The difference was 
10 much more pronounced for the Ultra CTMP, due to the removal of the lignin-enriched 
primary fines. 



Table 5. Chemical composition of CTMP and fines 





Whole Pulp 


Fines (<200 mesh) 


Glucose 

% 


Tot sugar 
% 


Lignin 
% 


Glucose 
% 


Tot sugar 

% 


Lignin 
% 


Ref CTMP (primary) 


46.2 


67 


27.00 


32.8 


54.3 


37.9 


Fractionated CTMP 


47.1 


68.4 


26.20 


34,3 


56.8 


3d. 5 


Ref CTMP (post refmed) 








33.3 


54.8 


37.7 


Ultra CTMP (post refined) 








36.9 


59.4 


35.2 



1 5 Table 4. Hexanal analysis and extractive content 





Aceton 


Unsatuiat 


Unsat. tri- 


Unsat steiyl 


Resin 


Mn 


Hexanal 


Hexanal 




extract 


fatly acids 


glycerides 


esters 


adds 




10 days 


30 days 




% 




m^K 




mg/g 


ppm 






Ref CTMP 


0.45 


0.25 


1.25 


0.5 


0.55 


18 


90 


955 


Ultra-CTMP 


0.21 


0.05 


0.3 


0.2 


0.15 


11 


15 


55 


Mill CTMP* 


















-2 stage 


0.63 


0.17 


2.4 


0.5 


0.3 






250 


-3 stage 


0.37 


0.09 


1.4 


0.3 


0.1 


<2 


12** 


45 



•MUiCTMP 



*♦ 6-8 days. 

As shown in Table 4, the extractives content (acetone content) in the Ultra CTMP was 
50% lower than in the Reference CTMP. The reduction in unsaturated acids/esters was 
20 even more radical. The explanation could be that as extractives are generally enriched in 
materials originated from middle lamella and parenchyma cells surrounding ray cells 
and resin channels, both represented in primary fines, removal of primary fines naturally 
results in a decrease in the extractives content. Furthermore, as transition metals, espe* 
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cially manganese, tend to locate also preferentially in the middle lamella and paren- 
chyma cells, removal of primary fines leads to reduction of manganese content. Conse- 
quently, the taint and odour properties of pulp, here measured as hexanal value after 10 
respectively 30 days, were ca 80-90% lower for the fractionated Uhra-CTMP. Although 
the pulps compared in this study were not washed as thoroughly as in the mil! (F.^re 
2) the taim and odour properties of Ukra-CTMP were comparable to those of the folly 
wished mill CTMP (-3 stage). The lai^e difference between Ultra-CTMP and the refer- 
ence CTMP deserves special notification, indicating the potential that can be achieved 
by primary fines removal. 

The invemion is not limited by the above described embodiment and example, but may 
be varied within the scope of the claims. 
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1 Method in connection with the production of mechanical pulp from a cellulose con- 

■ taining material, wherein the material is processed in at least °- ^ *° 
produce pulp, c h a r a c t e r i s e d i n that the pulp is fractionated (4). after a first 

5 refining step (1). in order to separate primary fines (5) from the pulp. 

2. MethodaccordingtoclaimLcharacterised in that said first refining ^ep 
(1) is adapted to achieve a high freeness in the pulp, preferably at least 500 ml CSF, 
and even more preferred 600-800 ml CSF, and to yield a primary fines content of 3- 
10 15 %, preferably 5-10 %. in the pulp. 

3 Methodaccordingtoclaimlor2,characterised in that at least a part of 

■ said pulp is processed in a second refining step (10, 13). preferably after sa.d frac- 
tionation (4). whereby secondary fines are produced in the pulp. 

4 Method according to any of the preceding claims, c h a r a c t e r i s e d i n that said 
pulp is subjected to a treatment step (2) after said first refining step (1). but before 
said fractionation (4), in which treatment step (2) the pulp is subjeaed to one or 
more of the treatments dilution, temperature enhancement, mechanical agitation and 

20 retention time. 

5 Methodaccording to any of the precedingclaims. characterised in that said 
fractionation (4) is performed by screening, preferably in at least one curved screen, 
or by centrifiigation, preferably in at least one cyclone. 

25 

6. Method according to any of the preceding claims, c h a r a c t e r i s e d i n that said 
fractionation (4) is performed in at least two steps. 

7 Method according to any of the preceding claims, c h a r a c t e r i s e d i n that 3- 
30 15 %. preferably 5-10 % of said pulp, measured as dry weight, is separated from 

said pulp in said fi^ctionation (4). 

8 Methodaccordingto any ofthe precedingclaims. characterised in thatsaid 
separated primary fines (5) are led away from said pulp production, and are used for 

35 heat recovery, for cattle-food or in another line for pulp, paper or paperboard pro- 
duction. 
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9. Method according to any of the preceding claims, characterised in that the 
pulp is subjected to bleaching, preferably peroxide bleaching, after the refining (1, 
13) and fractionation steps (4). 

5 10. Method according to any of the preceding claims, characterised in that said 
pulp is CTMP. CMP, TMP or HTCTMP. 

11. Method according to any of the preceding claims, characterised in that said 
produced mechanical pulp is used in the production of paperboard, preferably pa- 

10 perboard intended for food or liquid reiated applications. 

12. Mechanical pulp from a cellulose containing material, characterised in that 
it is produced according to any of claims 1-1 1 . 

15 13. Paperboard, at least partly produced from a mechanical pulp from a cellulose con- 
taining material, characterised in that said pulp is produced according to 
any of claims 1-11. 
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ABSTRACT 



A„,«hodi„ connection »>*.h.producSo„»f mechanics pulp from.cdlulo^ 

sTo nL« .o pri,na^ fln„ (5) <h.n. P-«P. The — ^^'^ 

nmih.nic..pu.p.p,od«c«.by««n«UM»«.«..p.P«to.«l'>*''''«l'«' 

partly consists of such mechanical pulp. 




Fig. 6 
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Fig. 7 
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Fig. 8 



